OBJECTIVE-The study objective was to compare dietary patterns in their relationship with metabolic risk factors (MRFs) and the metabolic syndrome (MetS).
T he metabolic syndrome (MetS) is a cluster of disorders that are associated with a heightened risk of diabetes and cardiovascular disease (1) . Previous studies have reported associations between major dietary patterns and MetS (2) . However, no agreement is found as to which dietary patterns would confer the lowest risk of MetS (2) . It is thus the aim of this report to analyze the relationship between dietary patterns defined by degree of animal food intake and the prevalence of MetS.
RESEARCH DESIGN AND METHODS-This report includes subjects from a substudy of the Adventist Health Study 2. In brief, subjects (n = 1,011) with a mean age of 60 years (range 30-94 years) were randomly selected from the 96,000 enrollees of the Adventist Health Study 2. Subjects were required to attend a clinic during which weight and height were measured and fasting blood samples were collected by trained staff. The methods have been described by Chan et al. (3) and Jaceldo-Siegl et al. (4) . Height was measured to the nearest 1/4 inch (0.64 cm) with the subject standing erect and barefoot using a Seca 214 Portable Height Rod (Seca Corp., Hamburg, Germany), and weight was measured to the nearest 0.1 kg with the subject wearing light clothing without shoes and socks using the Tanita BF-350 (Tanita UK Ltd., Middlesex, U.K.). Waist circumference was measured with an anthropometric tape 1 inch above the navel. The measurements were repeated three times, and the mean of the values was used for further calculations. BMI was calculated as weight/height squared (kilograms/meters squared). Clinic staff obtained fasting blood glucose, cholesterol, LDL-cholesterol, HDL-cholesterol, and triglyceride concentrations via finger stick using the Cholestech LDX System (Cholestech, Hayward, CA) (5). Three blood pressure measurements were obtained using the Omron Automatic Digital Blood Pressure Monitor HEM-747IC (Omron Healthcare, Inc., Vernon Hills, IL) (6) , and the mean value was used for analysis. The Adult Treatment Panel III 2001 (7) definition for identifying the MetS was used with cutoff levels for impaired fasting plasma glucose set at $100 mg/dL, as suggested by the Expert Committee on the Diagnosis and Classification of Diabetes Mellitus in 2003 (8) . Subjects taking antihypertensive (27%) or diabetes (8%) medication were considered to indicate the presence of the respective risk factor.
Dietary intake was obtained using a quantitative, self-administered food frequency questionnaire. Validity and detailed description of the computation of the dietary data were previously reported (4, 9) . For all meat, poultry, fish, and dairy validity, correlations were .0.80 and 0.58 for egg intake (10) .
Type of diet was categorized by defining vegetarians as subjects who reported consuming meat, poultry, or fish ,1 time/month. Semi-vegetarians were defined as consuming fish at any frequency but consuming other meats ,1 time/month or total meat (with red meat and poultry $1 time/month and ,1 time/week). Nonvegetarians were defined as consuming red meat or poultry $1 time/month and the total of all meats $1 time/week. A modification of the Blair Seven-Day Physical Activity Recall (11) was used to obtain measures of physical activity. Subjects were interviewed by telephone and asked to recall time spent in light, moderate, hard, and very hard activities during the previous 7 days. Alcohol intake was defined as consumption of any amount or none during the previous 12 months. Tobacco use was defined as ever smoking any amount of tobacco or none.
Statistical analysis
Subjects with a complete set of clinical and nondietary covariate data were included in the analysis (n = 773). Imputation of missing dietary data used guided multiple imputation (12) . In the descriptive analyses, differences in covariate values by type of dietary pattern (vegetarian, semi-vegetarian, nonvegetarian) were assessed by ANOVA and by x 2 tests for categoric data.
ANCOVA was used in comparing metabolic risk factors (MRFs) (HDL, triglycerides, glucose, blood pressure, waist circumference) and BMI stratified by types of dietary patterns. Values for triglycerides and glucose were logarithmically transformed for analysis because of skewness, and exponentiated values are shown. Logistic regression analysis was used to compute multivariable-adjusted odds ratios (ORs) and 95% CIs for the association of dietary patterns with MetS. Nonvegetarian dietary pattern was used as the reference group. Adjustments were made for age, sex, ethnicity, smoking, alcohol intake, physical activity, and dietary energy intake in the ANCOVA and logistic regression analysis.
Analysis was carried out with IBM SPSS Statistics18.01 (SPSS Inc., an IBM Company, Chicago, IL) and with R 2.10.1: A Language and Environment for Statistical Computing (R Foundation for Statistical Computing, Vienna, Austria). The type I error rate was set at 0.05. The dietary patterns had marked differences in the prevalence of MRFs that were over the risk threshold: vegetarians had 12% with three factors, 8% with four factors, and 3% with five factors. Semivegetarians had 19% with three factors, 10% with four factors, and 2% with five factors. Nonvegetarians had 19% with three factors, 13% with four factors, and 5% with five factors. After adjusting for age, sex, ethnicity, smoking, alcohol intake, physical activity, and dietary energy intake, the results showed (Fig. 1) that triglycerides, glucose, blood pressure levels, waist circumference, and BMI were significantly lower (P , 0.05) in vegetarians than in nonvegetarians. Semivegetarians had significantly lower waist circumference and BMI (P , 0.001) than nonvegetarians. Additional adjustment of these variables for BMI showed that the results remained significantly lower in vegetarians for glucose and diastolic blood pressure (P , 0.05).
RESULTS-Vegetarians
The MetS was highest in nonvegetarians (39.7%), intermediate in semivegetarians (37.6%), and lowest in vegetarians (25.2%) (P for trend , 0.001). Significant differences remained after adjustments for sex, ethnicity, smoking, alcohol intake, physical activity, and dietary energy intake. Those adhering to a vegetarian dietary pattern had an OR for MetS of 0.44 (95% CI 0.30-0.64, P , 0.001) when compared with nonvegetarians.
CONCLUSIONS-This report showed that a vegetarian dietary pattern is associated with a more favorable profile of MRFs and a lower risk of MetS. This favorable relationship persisted and was considerably strengthened when adjusting for possible confounding factors. Our results thus confirm and build on previous studies on vegetarian diets and metabolic risk (13) (14) (15) (16) , and suggest that a vegetarian dietary pattern can play a favorable role in lowering the risk of MetS.
